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SPECIFICATION 

STRADDLE ELECTRICAL CONNECTOR WITH TWO-STAGE 

CONNECTING CLAMP 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to an electrical connector, and particularly 
to a straddle electrical connector having a two-stage connecting clamp attached to 
an edge of a circuit substrate such as a printed circuit board (PCB). 

2. Description of Prior Art 

[0002] So-called straddle electrical connectors are connected to edges of 
circuit boards, the circuit boards having electrical traces on both surfaces thereof. 
The straddle electrical connector has two rows of electrical contacts, each contact 
having a contact section. The edge of the circuit board is inserted between the 
rows of contact sections of the straddle connector. The contacts are connected to 
corresponding electrical traces using soldering techniques such as surface mount 
technology (SMT). 

[0003] An example of a conventional straddle connector is shown in FIG. 6. 
The connector 8 is for being attached to an edge of a printed circuit board (PCB) 
85. The connector 8 comprises an insulative housing 80, and a number of 
electrical contacts 81 arranged in two rows in the housing 80. Under normal 
conditions, contact sections 811 of the contacts 81 are inclined toward each other 
due to their resilience. The circuit board 85 comprises conductive pads 851, 852, 
and solder coatings 853, 854 attached to the conductive pads 851, 852 respectively. 
A distance between the soldering sections 812 of the contact sections 811 is less 
than an overall thickness of the circuit board 85 at the solder coatings 853, 854. 
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Once the connector 8 is engaged on the edge of the circuit board 85, the contact 
sections 811 are soldered to corresponding conductive pads 851, 852 using an infra 
red light source or another kind of heat source. 

[0004] When the connector 8 is mounted on the circuit board 85, the contact 
sections 811 are prone to scrape the solder coatings 853, 854 off from the 
conductive pads 851, 852. This is because the distance between the soldering 
sections 812 of the contact sections 811 is less than the overall thickness of the 
circuit board 85 at the solder coatings 853, 854. On the other hand, if the distance 
between the soldering sections 811 were greater than the overall thickness of the 
circuit board 85, it would be highly problematic or impossible to solder the 
soldering sections 81 1 to conductive pads 851, 852 via the solder coatings 853, 854. 
Yet when the solder coatings 853, 854 are scraped off, adequate soldering of the 
soldering sections 812 to the conductive pads 851, 852 cannot be obtained. 
Therefore, the reliability of the soldered connections may be substantially reduced. 

[0005] A number of efforts have been made to improve the reliability of SMT 
techniques. For example, FIG. 7 shows a straddle connector 9 as disclosed in U.S. 
Pat. No. 5,584,708. The connector 9 comprises an insulative housing 91, 
electrical contacts 92 arranged in two rows in the housing 91, and a dielectric 
separator 93 movably located in a channel 923 of the housing 91 . The housing 91 
is molded from a suitable insulative plastic, and has a flat configuration for 
insertion of an edge of a circuit board 95 into the channel 923 . Spaced conductive 
pads 95 1 are located on both surfaces of the circuit board 95 at the edge thereof. 
The conductive pads 951 are coated with solder (not shown). Connection 
sections 921 of the contacts 92 are brought to a position suitable for SMT 
connection. A distance between the opposite connection sections 921 of the 
contacts 92 is less than a thickness of the circuit board 95. Guide ends 9211 of 
the connection sections 921 are cooperatively flared for facilitating insertion of the 
circuit board 95. 
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[0006] Before the connector 9 is connected to the circuit board 95, the 
separator 93 is retained in the channel 923 near a mating face of the connector 9. 
The separator 93 keeps the connection sections 921 spaced apart so as not to touch 
the conductive pads 951 of the circuit board 95. When the circuit board 95 is 
inserted in the channel 923, a leading edge of the circuit board 95 comes into 
contact with the separator 93, and pushed the separator 93 further into the channel 
923. When the circuit board 95 is completely inserted in the channel 923, the 
separator 93 is disposed in an inmost part of the channel 923. As a result, the 
connection sections 921 resiliency rebound and press onto the conductive pads 951. 
That is, when the connector 9 is connected to the edge of the circuit board 95, the 
distance between the connection sections 921 automatically changes to freely 
receive and then engage the circuit board 95. During this process, the connection 
sections 921 do not scrape solder from the conductive pads 951. 

[0007] However, the connector 9 requires the flared guiding ends 9211 at 
distal ends of the contacts 92 in order to guide the circuit board 95 into the channel 
923. Therefore, when the contacts 92 are soldered to the circuit board 95, the 
molten solder cannot completely cover the guiding ends 921 1 . As a result, when 
the connector 9 transmits high-frequency signals in operation, the guiding ends 
9211 are prone to produce cross talk. The performance and specifications of the 
connector 9 are diminished. 

[0008] A new straddle electrical connector that overcomes the 

above-mentioned disadvantages is desired. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, an object of the present invention is to provide a straddle 
electrical connector for attachment to a circuit substrate such as a printed circuit 
board (PCB), wherein the connector does not scrape solder coatings off from 
conductive pads of the PCB during attachment. 
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[0010] Another object of the present invention is to provide a straddle 
electrical connector for attachment to a circuit substrate such as a PCB, wherein the 
connector greatly reduces or even eliminates cross talk during transmitting 
high-frequency signals. 

[0011] To achieve the above-mentioned objects, a straddle electrical connector 
in accordance with a preferred embodiment of the present invention is for being 
attached to a PCB. The electrical connector comprises an insulative housing, 
upper contacts and lower contacts accommodated in the housing, and a clamp 
attached with the housing. Each upper contact comprises a bent portion. During 
insertion of the PCB, the bent portions of the upper contacts are received in the 
clamp; thereby the upper contacts are raised. Then, the PCB is inserted between 
the upper contacts and the lower contacts with zero insertion force. The PCB 
then pushes the clamp so that the bent portions of the upper contacts are 
disengaged from the clamp. The upper contacts accordingly rebound and engage 
the PCB cooperatively with the lower contacts. 

[0012] Other objects, advantages and novel features of the invention will 
become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is an exploded, isometric view of a straddle electrical connector 
in accordance with the preferred embodiment of the present invention; 

[0014] FIG. 2 is an enlarged view of a clamp of the connector of FIG. 1, 
viewed from another aspect; 

[001 5] FIG. 3 is an assembled view of FIG. 1 ; 

[0016] FIG. 4 is a cross-sectional view of FIG 3 taken along line IV-IV thereof, 
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and showing a cross-section of an edge portion of a PCB ready to be inserted into 
the connector; 

[0017] FIG 5 is similar to FIG. 4, but showing the PCB completely inserted 
into the connector; 

[0018] FIG 6 is a cross-sectional view of a conventional straddle electrical 
connector, and showing a PCB completely inserted into the connector; and 

[0019] FIG. 7 is a cross-sectional view of another conventional straddle 
electrical connector, and showing a PCB partly inserted into the connector. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE 

INVENTION 

[0020] Reference will now be made to the drawings to describe the present 
invention in detail. 

[0021] FIG 1 shows essential parts of a straddle connector 1 in accordance 
with the preferred embodiment of the present invention. The connector 1 is for 
being attached to an edge of a printed circuit board (PCB) 60 (see FIG. 4). The 
connector 1 comprises an insulative housing 10, a clamp 20 attached with the 
housing 10, and a row of upper contacts 30 and a row of lower contacts 40 partly 
accommodated in the housing 10. 

[0022] The housing 10 comprises a body 11 with a contacting surface 112 
defined thereon, and parallel first and second extending portions 12, 13 extending 
in a same direction from opposite ends of the contacting surface 112 respectively. 
The body 11 defines a row of upper passageways 110, and a row of lower 
passageways 111. Each of the first and second extending portions 12, 13 defines 
a positioning slot 14 in a bottom of distal end portion thereof; and a retaining slot 
15 adjacent the positioning slot 14, between the positioning slot 14 and the 
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contacting surface 112. The first extending portion 12 forms a beveled guiding 
portion 121 along an upper section thereof. 

[0023] FIG. 2 is an enlarged view of the clamp 20 of the connector 1, but 
viewed from another aspect. Referring to FIGS. 1 and 2, the clamp 20 comprises 
a base portion 21, and a positioning portion 22 and a supporting portion 23 
perpendicularly extending from opposite bottom and top ends of the base portion 
21 respectively. The base portion 21 comprises a front surface 211, a back 
surface 212, and a plurality of parallel through slots 213 spanning between the 
front surface 2 1 1 and the back surface 212. The positioning portion 22 comprises 
a pair of parallel positioning arms 222 at opposite ends thereof respectively. The 
positioning portion 22 defines a plurality of receiving slots 221 therein; the 
receiving slots 221 respectively communicating with corresponding through slots 
213. Each positioning arm 222 forms a block 2221 at a distal end thereof. The 
supporting portion 23 comprises a pair of parallel supporting arms 23 1 at opposite 
ends thereof respectively. The supporting portion 23 defines a plurality of 
supporting slots 232 therein; the supporting slots 232 respectively corresponding to 
the receiving slots 221 . The supporting portion 23 also defines a guiding slot 234 
in a side wall thereof, the guiding slot 234 being parallel to the supporting arms 
23 1 . A plurality of guiding faces 2321 is defined in the supporting portion 23 at 
the supporting slots 232 respectively. Each guiding face 2321 adjoins the back 
surface 212 of the base portion 21. 

[0024] Referring to FIG. 1, each upper contact 30 comprises, in sequence, an 
upper contacting portion 31, an upper retaining portion 32, a connecting portion 33, 
a bent portion 34, and a soldering portion 35. The bent portion 34 bends 
downwardly from the connecting portion 33 to the soldering portion 35. A distal 
end of the soldering portion 35 is curved slightly upwardly. 

[0025] Each lower contact 40 comprises, in sequence, a lower contacting 
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portion 41 , a lower retaining portion 42, and a flexing portion 43. A structure of 
the lower contacting portion 41 is the same as that of the upper contacting portion 
31, and a structure of the lower retaining portion 42 is the same as that of the upper 
retaining portion 32. 

[0026] FIG. 4 shows the PCB 60 ready to be inserted into the connector 1. 
The PCB 60 comprises spaced conductive pads 61, 62 located on opposite surfaces 
of an edge portion thereof. The conductive pads 61, 62 are coated with solder 
(not shown). 

[0027] Referring to FIG. 3, assembly of essential parts of the connector 1 is as 
follows. Firstly, the upper contacts 30 are partly accommodated in the upper 
passageways 110, with the upper contacting portions 31 and the upper retaining 
portions 32 being received in the upper passageways 110. Similarly, the lower 
contacts 40 are partly accommodated in the lower passageways 111, with the lower 
contacting portions 41 and the lower retaining portions 42 being received in the 
lower passageways 111. A shortest distance between the soldering portion 35 of 
each upper contact 30 and the flexing portion 43 of a corresponding lower contact 
40 is less than a thickness of the PCB 60. 

[0028] The clamp 20 is then attached to the housing 10. The supporting arms 
231 of the clamp 20 are slid along tops of the first and second extending portions 
12, 13 of the housing 10 respectively, and the positioning arms 222 of the clamp 20 
are slid along bottoms of the first and second extending portions 12, 13 
respectively. During this process, the guiding slot 234 of the clamp 20 slidingly 
receives the guiding portion 121 of the housing 10. 

[0029] The clamp 20 is thus slid toward the body 11 of the housing 10. 
During this process, the lower contacts 40 are received through the corresponding 
through slots 213, and retain their normal forms. The upper contacts 30 are 
received through the corresponding supporting slots 232 via the guiding faces 2321. 
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When the blocks 2221 of the positioning arms 222 of the clamp 20 engage in the 
positioning slots 14 of the first and second extending portions 12, 13 of the housing 
10 respectively, the bent portions 34 of the upper contacts 30 are received in the 
corresponding supporting slots 232 of the clamp 20. At this position, the upper 
contacts 30 are bent upwardly. Therefore, the shortest distance between the 
soldering portion 35 of each upper contact 30 and the flexing portion 43 of the 
corresponding lower contact 40 is greater than the thickness of the PCB 60 (see 
FIG 4). 

[0030] Referring to FIG. 4, when the PCB 60 is being inserted in the connector 
1, the PCB 60 does not contact the upper contacts 30 or the lower contacts 40. 
Rather, the PCB 60 makes direct contact with the front surface 211 of the clamp 20. 
When the PCB 60 is inserted further, the clamp 20 is pushed by the PCB 60 to 
slide toward the body 11 of the housing 10. Referring to FIG. 5, when the PCB 
60 is completely inserted in the connector 1, the blocks 2221 of the positioning 
arms 222 of the clamp 20 engage in the retaining slots 15 of the first and second 
extending portions 12, 13 of the housing 10 respectively. At this position, the 
back surface 212 of the clamp 20 abuts the contacting surface 112 of the housing 
10, and the guiding portion 121 of the housing 10 is fully received in the guiding 
slot 234 of the clamp 20. 

[0031] As shown in FIG. 5, the bent portions 34 of the upper contacts 30 have 
exited the supporting slots 232 of the clamp 20, and the connecting portions 33 of 
the upper contacts 30 are more fully received in the supporting slots 232. As a 
result, the soldering portions 35 of the upper contacts 30 have resiliently returned 
to their normal forms. In this final position of the PCB 60 in the connector 1, the 
soldering portions 35 of the upper contacts 30 and the flexing portions 43 of the 
lower contacts 40 resiliently press on the solder-coated conductive pads 61, 62 of 
the PCB 60 respectively. Then, the solder of the conductive pads 61, 62 is melted 
using an infrared light source or another kind of heat source. In this way, reliable 
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SMT connections between the soldering portions 35, the flexing portions 43, and 
the corresponding conductive pads 61, 62 are obtained. 

[0032] As detailed above, when the connector 1 is being connected to the edge 
of the PCB 60, the shortest distance between the soldering portion 35 of each upper 
contact 30 and the flexing portion 43 of the corresponding lower contact 40 is 
firstly enlarged in order to freely accommodate the PCB 60 in the connector 1, and 
then reduced in order to provide resilient contact between the upper and lower 
contacts 30, 40 and the corresponding conductive pads 61, 62. This mechanism 
substantially reduces or even eliminates scraping off of solder from the conductive 
pads 61, 62 by the upper and lower contacts 30, 40. Thus strong and highly 
reliable SMT soldering connections are obtained. 

[0033] In addition, the guiding faces 2321 guide the upper contacts 30 through 
the corresponding supporting slots 232. Therefore, the soldering portions 35 of 
the upper contacts 30 do not need to be configured with their own guiding ends. 
The soldering portions 35 simply have distal ends that are tiny only slightly curved 
upwardly. Because these distal ends are relatively small, molten solder can easily 
cover them completely. When the connector 1 transmits high-frequency signals, 
cross talk involving the distal ends is greatly reduced or even eliminated altogether. 
Thus, the connector 1 can be made to comply with very high performance and 
reliability specifications. Understandably, the extending portion 12 defines an 
guidance face 122 preferably adapted to abut against the side edge portion of the 
inserted PCB 60 to restrict upward movement of the inserted PCB 60. Therefore, 
the solder portion 35 will not be jeopardized by the inserted PCB 60 during 
insertion of the PCB as long as the upper contact 30 is deflected upwardly by the 
clamp20 to have the solder portion 35 hidden above the guidance face 122. 

[0034] While the preferred embodiment in accordance with the present 
invention has been shown and described, equivalent modifications and changes 
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known to persons skilled in the art according to the spirit of the present invention 
are considered within the scope of the present invention as defined in the appended 
claims. 
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